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Abstract 


Latch-up of each of parasitic thyristors (T1-T4), which occurs when a circuit element (B1 ) is formed on a semiconductor substrate 
in which an IGBT (Z1) has been formed, is prevented by a circuit for preventing the latchup using Schottky barrier diodes (D2, D3) ! 
formed on the semiconductor substrate. Each of the Schottky barrier diodes (02, D3), which is composed of a junction between a . 
diffused layer used for forming the circuit element and a metal wiring layer, is used in the circuit for preventing the latch-up action 
of each of the parasitic thyristors (T1 -T4). Thereby, the area of the semiconductor device can be made smaller while the 
semiconductor device can have a higher protection effect 
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[RiS] I GBT^JBJ5K.Stirc^^»*»fi±6ca 
&%ittBm?2>m'£. £<CCp chMOSFET^« 

h * - > < 'J T y 4 * - K 4 ffl C > /c r? v * T v V'ffi ± M & 
j&cc ffl l > 6 ft £ ffiffcH i £JSE«Ji<D8^i* <=> ft £ > a 
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. 1 

gtj:zm^<Dmi<DWMm±. mioftf&jfK^Si* 
txtc m i <D&?m<ommM£tegrj;z>mm%L<Dm2 <o 

m&Bt&ztiz> ££*>&-* m i osiwgccm i <D&m& io 
m2o&fom<<cQ^2tiz>fr$tci<zmrj;z>. m2<D%:fc 

n^> i 1 & ic. m 2 <Dffl&ftt<cm 2 <D&jgie 

^ >J 3 >£*£S $ tf£ C <bK J: 0 ftfcy ^ ^ - 

m.o'pu < i 4> 1 ocDA^^ccjg^^ 

[11*312] mi fc<fc0^2Q^K*§Uf#, r;us 

nr c t znm t rz>m>m 1 ic^<D*m&%i 
s. 

{It^3] m2(DStill<bmiO^E)Bli§iOS .30 
^gp^OfflOcfc^CC. m2CDftt^(Dg^<tW:gfr 
£2g^om 4 <Dfi£tfcJl#^ $ tit (, > & C £ £«® £ 

T 511^31 1 2 tcietgo^^(*^ 0 
ct«^4 1 mi fcJ:o'm2<^>'3 ^ f*-/<»;t#' 

F<D*ry- K<hmi <7»3 * r 

mi visa v h+-^ , j7^t- fg>#v- k**, m 

2(D>-3 ^ F+-v<y7^t- K©/7V- F<t, iftfE 40 
mi OVx.i--V4 *-.K©T-/- Ki»2©*>3 v r 

itatrsBtefasi -3<Dc^rn^i otciaigo*** 

(D# V- KtSl^a * ht-^'^^^- FOT 
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cox ^ v z icmms nr c t znm £ -r zmxm 4 
[ b*h 7 1 ig^ftgg^O a* WF-^muw^ 6 

s. 

] m2<Dffi»nim 1 (o^is^jiiof^ 

mi©^ie»JBi«S^*#IS^t£»*/ct«lffi 

go 

[0 00 1] 

CC <fc ^> ^ *^ ^ T ? "7* «r S HSRT-tt t»0tt 
[0 00 2 ] 

(KTF. r I GBT (insulatedCate Bipolar Tran 
sis tor) iC^ B J a^JBdtdtirc^^fftSCCC. HI 

«*«aB««*«*ttW^fi^HW* 
r 1 9 9 8 ^cc^tf 5 ftfc««ESa« ^^r>3 

>3-<jng«iflB<oaa#asnfciSsi gbt (ASeif 

- isolated intelliqent ICBT for drivinp iqnitionco 
ils [international symposium on Power Senriconducto 
r Drives & Ics. 1998] ) J (ORItc3 4vCI>&. C<D^ 
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[0 0 04] &Jb\ #&3¥7- 1 6 9 96 3^fi«, ft 
B8¥8-3 06 9 2 4^«4tfJ:tf»BHIB6 4-5 1 6 
6 4 4&fRCCf> % IGBT^UJMOSFETii^. 

[ooo5]ia9«:, Krsatt85XB:«:p7n$nri^ae 
r i gbt • z i j ii^. ) #»jssnri>**«tt 

S&±Ct 3 €>«:«|iaifflHBB 1 ^»fiRSti/c**f**K 
B2©«H»ffl©A*48 : f-t?*5. P2«, I GBT • Z 

<LDT4>®f£T5 4><D'C<fc* 0 P3tt, IGBT-Z1 

[0 006] A^ffi^P 1 «Ctt. tStaR 1 , % > 

x:T-*V*- FD 1©*V- FJW$JR£n-Cl>£. fife 

FD8(D*Vt F£(CttR34vC<r>&. ffiinR3<DffeS 

WWffliHiBB i «cflSBtsnri^. *fc, 

— F D 8 CDT > — F(i. X; * friS-T-P 2 CCjgtt 

[0 0 0 7 ] *g*nR2. R3fcJ:^^ af — KD l\ D 
8 ^n-en, I-GBT • Z l.#»«Stite««J:«c 

r^»;*>i/3>Bj ito. ) ltcM§nti^o ft 

*>\ WEatEfi:««cE«Sti/cfe©-Ctt. I GBT • Z 
l«r*JfSp-r5/c*©«iaiffliaBB 1W. nchMOSF 
ET (i>^>^> > hlfci^ 1/ r> a >S) V 

-Tcfc^CC, MtSStifcnchMOSFET (HT. 
Tn c hMOSFET • Mj ic»5. ) Q&tfcffcJIi. 

7>^^TL T2*W?n^ 0 nchMOSFE 
T • MO^sr^y- hGCCStlSf^P -|£fl*$a« <b, C 
0)p-t£»jatc$*hi<fc^CC?Bflt3ntenfit«JB (n 
c h MO S F E T • MCDV -X S *fctt F U <<> ACt*t 

tB-rs. ) % 4m»Wi\}<Dn-mb\%. -en-en. 

CCjefiSSn/cn^lifeJcCfn-iSi. nchMOSFET 
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-Mo>^<?^y-h<j«c»fier&.p-ttwi£(*. -en 

p n p if 4> 7 ^ T 1 ^ . 
[0 00 9] Stf7>^^T 1 iS4h7>^$ 

*£T 1 <D'<-X±&£.b : 7>isX2T2<D3\s#2£ 

#,t. C©tf-f 'J^^o^ONTSi, l*GB 
10 T - MOn U 2 ^ifi^x s ? *tfB(ft J: 0 «>&< 

[0010] CO? A v*X*#(>dfc«KM&^*->± 
l/Tt*. &<D2^<Dfc^#^^$n£ 0 •OiOU, nc 
hMOSFET - M©V-X*<a#'< * h^Kii 
9fcffi<r>«a<fcttfl. npn^i?4h7>^X^T2a) 
x* ?*^£^3#*£5fr^C&£e ^^ai 
p n piSF£ h7>^X^Tl **, S&Jh«: 

M$n/c i gbt • McooNtcf^oToffr^^rab 

20 C<D*§^. pnp^th7>^^TKD3l/^ 
£^&#n c h MO S F E T • M©^' * * h GGCift 
ftTtt'<9 K<JK«ffl»T*JWE-«*. cncci 
NchMOSFET' M<DV-*S g/cte FU-OA 

too i i ] i<cc v AWS^P i*<tor**#K^ 
30 a*, eiB$co®^(i:or«^:^c>x h ux#ep&03n&c 

[0012] ^Ct. S9'CC^T£ ^ taKti^P 1 * 
«HTS fcfc©«S@B£ffl<r » 'fiSSHB^^r 

±-C. IRMteMtn p nB*ih 7>^f T2«c 

40 [0013] HKO*^«6C*Jlvr«, *fl©^fHlBB 
lrttcM^n/cn c hMOSFET • M©V-XS* 
/c« FUOA^x S v ^it^n p nilfih7>y 
^^T2CC*fUC. ^raWJi * 9<CttKR 3 
RSns. ^<^<, ffilnR3 4i:npniaF^h7>^ 

CC. '^xt-yYt- FD 8 i ffitSR 3 <b$0^^{5JB B 
1 £^6fc£@B<D®S#, S:?ijCC}g^$n/cg!nR2 
€rii-E><i:^tC«fiX$n^o *K It. igtnR2K:£oT 
50 OTeHB«C»*T&«ffiBT^. 7xt-^t-FO 
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1 <DHK&ffiJ®EF*TCC J: 0 fliffll 5 *i * . 

[0014] ±B28e*!38BCC*5tvr«. y-f F<DJS 

SfaWWHSft*. O/^ot, 7xt-y^t- KD8 . 

lVC(D/c^ ^xt-^*- FD 1 ©JIB#|fiI»E» 
Trt^ * y-f *- F D 8 CD^n<£ 0 fc/jNS < ttWtl 

tf, ^*^y^*lb{ , H»±©Jtt*ttW^c». cct. io 
*fl5flEor % wacD«i3ftiSfi«:tt«r'6J: secure* 

[0015] 

BHMifflErn c hMOSFETO^tMl/tt^ 

chMOSF E T*dtrHB1IM*»JK a r « C ±*BII 
tf«^ *©S^ffl8lttn chMOSF ETO*©iai8 

.to a. Ucjs^t, «gfe*-r yx**B± 

■r&fc»©HB*«flET*J»d, nchMOSFET© 
#<DBB*#teM-*SteJ: 0 4>*#&«g@B#u£gi 
ft*. COcfc^tc, «8BB«**j*ft<tt«4:. 

[0016] #*9itt. ±s2S6*oraH«:»*"r S'fcfe 30 

m?hct i^^iiT^o 

[0017] 

[»H*»ifcT*/c#<D*&] ±ffiWB*«*T*fca& 
«CttShfe*»W«C*^«#W*WBItt. I G.B 
fltStiri^*a»»SfiJ:CCp c hMOS F ETSriBSS 
OfctB£«:*Jt>T. p c hMOSFETff*l£CC£«ftte 
l&ffliiE*flH>/c#4*-- K^fiS-TSCitCiO. S£* 40 
£>£><D£ 0 *>/hSc>H«r^ »j *7 v ^fclWiLf SHB 

[oo i 8 ] r«ct>%". i GBTjwgjssstirvs^ai 

fa«EE»tt*Sg*CfrC-. ar4t^'M^'7 7f7-y7' 50 



WH2 0 0-2- 1S2 5 4 
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?C«Eli<t h C t #"C * * «fc 5 1/ /c 

[0019] ^frffJCCte. **9KD» 1 <D«««CJ&n&>* 

( i ) h-©¥**«e«: . igbt 

i. i6iJfBlffl-©igB««*/t*3®B*-T-i^JBflE3*irc» 

^^gr^^t, (id ¥««eco«B]fiflrv 

^ £ U M Sc * ««SSO« 2 ©ffitSUi t tfJBttS *i . 
(in) W-2<OJttWBO±«c % BIM«sM£-dnr«cft 
» 1 OflMMBjSS t £A(C, 1 0««W«c» 1 
<^JM2«»#*«S*i. (iv) B2 0ttlM(ceift3 

3 Oftf&ff #ff*f&3 ft, (v)S3 CE>ttttB<D±:(C % *fe 
MB^B£3n^«cSB2iDB«a(WlS3n«&^6 
6C. »20««rttC*2©^KE»JB^JBJiS$tl k (v 
i) Bl*J:tfJII20^Eira*tt&±r«Vs ? h 
*->< »J r ¥4 F t , ^(*«fLtO*MIW©±ec 
SUSfl^ "J 3 It SC-i<c <fc 0M?n/c7 x 

fl«K>d>tt< i 6 1 o©A»«T-«:«»S*i. (vl 
i) Hugfi@B»«*/c^i@B*-T-*«. RCfiiaffliBi 

ssurrosaA^iS^ccfiisgtsnstifc.fccc', igbt 

[0 0 2 0] *»9B©*2(OjB«K:^5¥Wft«ai 

{ 0 0 2 l ] *«^(0*3©ffi««C^-5*3l«ciaE 
tt. *»MO*l*^»W2©JB»«c^*4^««« 
tCfeC^T. «2 0ffittB^ffl0^iREBB<bO«dSS 

[0 0 2 2] *^C0M4O3B««:^^S^J»*KIS 

^f*»SCCfet^r k (a)*lWCI*2©S/a? h 
^-Aijr^t- K4»lO^*t-^-{t- Ft* 
SLtl^r, (b) SlO^xt-y-f^- F<D*V- 

F£*i©s/a h*-^yr^*- Fory - Ft 

i h*^<V7^*- KO*y-Ft. iJSElHlBfiBW 
*/c«0B*-¥-.t-«:lSlft3*i. (d) miG>y* + -# 

-FOT^-h4^ I GBTOX5 vZtCtmZtrt: 

t^ct*«F»trsfc<o-c*^. 
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[0 02 3] *§m<o&5 <a««iCfra>**8Mfc6Hi 
10)£/a ? T*-f*- h*©7/- Ki«C«tt 

F©T-/-F«C«*Sft. 92©^xt-^*-K© 
*/y- F# I GBTCDx^ ? *Cc8aft$ft*Ct>£C<!:* . 

[002 5 ] *J6BHO* 7 

tt. **W©J»4©^«c^**»fl«ll«:*>tr»r. 

Ytmi *5J:c«B2©s/a ^ F 7 

[0 02 6] :£SW©»8©S«CCj&>j&»£¥W(*SSK 

»4<os£i»»3& s . iGBTe^nra^^n^ 

[0 0 2 7 ] *«M©W9 ©«««C*>3^S*«**aB 

i ^*3©jwn©tr>m*> i 

^WftJSafiCfcl^r, f|l2©ffiffcJg<tffll<D£:!SEgUI 
<b ©ifflfc . ft 1 -OftHBIM <t KAtt *£H#Jtf«* te 

[0 0 2 8 ] *mi<0& 1 0 OSflKC^S^SftttK 
[0 02 9] 

U3tt, ^a»f*«igU2±«:xf 
^ + i/*jl/SEfi6Cj:*)JBJi£Snfcn f «"C*S. U4 

/cn-it*^. U1B, *W*«RU2©«i«C«« 
3ftfcHBB£J»»'C**. 

[0 03 0] Zl«, *««««U2±CC»RjES*ifcI 
GBTflO«« (tTF. r I GBT • Z 1 <tl>5. ) r& 
6. CCD I GBT • Z Hi, iS5E©S#»fi©«8W>* 

^-^^atttcieg o r *n €> *atw«a»T & c £ k £ 
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sirens. Dunxt-^^-F^^ c<Dy 
xt-^*-FDitt. -en^en. *^*S«U2± 

tcKft^U 5^©«fejSJg^^0T«M^n/cH«<Dd< »J 
»J =3 >*cT*fi«rtt»«:tf 5 C <h (Ccfc 0 tltc p • 

«r«iLrc»s. cn^(Dsrt«iu9-u i i«, 

(0 03 1 ] MlttnchMOSFETTA* (OT, 
TnchMOSFET-MlJ )- C0n c h 

MOSFET-Mltt" n-»U4±«C % {£r£g<D^t> 
p-fcifcjf U l 4<D«W«:**ti5<fc^ccKfflK<Dp*a: 
ftjgUl 2-£iBiftKOn*ia:IWBU8i**»aEStifc<« 
fiiSntt^. M2tt. pch MO S F E Tt?£>& 
(fcTF. r P c hMOSF ET vM2 J ). C 

(Dp chMOSFET • M2«. ffii£K<D p _ ffiffcJiu 1 
4cDH^cCc^^n^J:^cctetigg<Dn-a:»Jlul 5« 

j&$n. con-jtKiBui 5<c«*ns*^ccp»taR«i 

[0 0 3 2 ] D2WO'D3^>3^ h + -/<U7y-f 

2, D3«, m&m.<Dv>-tj:fmu i 4<o«««c$*n 

S<fc^tc(Si*e[CDn-|£KJBU 1 SWBfi&Sft, Stn't 
5CC(S«KOn-tttS«ul SaWetftSti, $ h 
iccon-wmmui 5«cd*ti*.J:5«:p|£llMi-U l 3 

p^ffitWuSCc^snsfflOM^^y- F-£ft9. 

«(«f^7/- F^ttSi^ccjBatstirir**. 

[ 0 0 3. 3 ] m 8 CC, HI *C^T**f*KECC*jC*£, 
|§li»*T«£<DlJ--< ';x*©«it*iftT. <H8-fiC*f<r> 
r. Cl*J:tfG2tt:. -en^n. n c hMOS F E T 

• Mlfc^P ChMOSFET 'M2<D'*v?y- h 

■r*&. a ifcJ:i>*A2«. -en-en. nchMosF 

ET - Mlfc^'p chMOSFET -M2©FU-f> 
Tr&£. S lfci:0'S>2«, ^-n-en, nc hMOSF 
ET • M 1 fcctO'p c hMOSF ET • M2©V-W 

[0 0 3 4 ] ®8CC7nT«fc^tC. C<D^S<**Sr«, 
H 1 0 CC^rffi*©*»*Kll<0»&i««H«CC. n 
c h MO S FET • M l<D&S£tWi <b » cn^Kt 
rc^*W»afiU2.i(DBICC; SSh7>^^T 

1 , TZtfitBtitStlZ. &tt. P chMOSFET -M 

<h<DFa1^4>. nchMOSFET'Ml©»^H« 
CC, flteh^>^^T3, T4^jBfi£$nS. 

-5cc k =i>/<^ h^c^i/ti> r hraS<D«^c'Ct>o'C. cn 
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[0 0 3 5 ] M 2 *§mcomfe<DBB 

[ 0 0 3 6 ] H2CC^-fcfc 5«C, COBBSctttHiSCCfc 
UTIt, *sa v h^-Ay7^t- KD2C0TV- K 
BA^ST-P 1 ccflM»$tt, - KI*»UaifflBBB 1 
ti>0 I ocD^a v ht-;<'J7^*- K D 3 (Oil V 

KD 3<D7^- Fttx 5 9 *aS-¥-P2 6C8aSSttTl> 
S. tll)RfflBBBl». nchMOSFET-Mlig 
J/dinchMOSFET-MlipchMO 
S F ET • M2 iS«lS+tr»S§titC^ Q fMffPffl 
[sISSB 1 «, ^(Dffl^Sm* I GBT • Z 1 ©y- hfC 
ffilftSJ-i. I GBT • Z lOmfflZ'u^ftf&tZtl-Ci,* 

[0 03 7 ] WJaiffllElSeB l iA^P 1 iOHCC 

Vf = (k • T/q) 1 n ( I 

^4d, jUt£4dl>T k Vf!;t, WlSi^SM f *SSOfc 

*6*ti&ffiT [" kj <b, fifomisi s [a] 
ffi»«¥ffiwccm/c»^fi3 i s/ »; d 

-f*-FD2, D3ttt. n-ffi«U3U 1 5 4£JH#J8 

[004 1 ] feLb&cfc SKI* ft^©fc©OfifDS«3^ 
©&^«I«c>C i^COBHOT. 3HJ®ffi[e]g§B 1 

[oo4 2)mm<DBm2. kit. m3^m^x. 



-f*- h*D3i^6^-5>y-<^- KSBtfJfcfiSStvCl* 

ffi^P 1(DI(4^1GBT • Z l©x; 9 *m=?P2<D 
*><8<ftofc*§£*NfrS#. H2*C7nflaB«' 
SttBiStefc^Ttt, ttHMJBBB 1 frbAJimr-p 1 cc 

10 [0 0 3 8] 1/S7F+-^'J7^*-F.D2 

X^CD-7 Wr y :AD^£P£±T£fctf>, F + 

-^*VT^/Y^-KD36CJ:0. HHMMeJBB 1 

3 * h^-^^^^t- KD2«rjg*L/*CiSn^ifi 

[0 03 9] y 3 7.F+-^';7^^-FD2. D3 

»j »; ^ >±<c.jbsS5 ntc^^-rt-Fcto^png 

f/Is) 5*1 

[0 04 3] BUl20^*J*3 , ni&<DJtm 1 rtt. A*^ 
— K D 1 ©*V- K<ts h+-^'J7^- K 

30 n*so»J82r«, S3<c^T<i:^«:, ArtflfrF-P 

y^^-^W^- KD 1(D*V- K4tfi^3 » h + - 
^'J7y-ft* KD2CDT F-(CffiM3nrc»&. * 

-HB^lta*-C©J:9«cflWE4tr*ct«:J: 
0\ A^SS^P ItlGBT'ZlOxs ^3S+P2 

4 ©mcc-BUnrr sci amttttSffiui^B: < 4 h c 4 

[0 0 4 4] 9GH4>»JB3. WT, B4tfflC»t. 
40 ?8©HSS©JgS83«:fl:*W«:KWr&; LfrLK&h, 
C©»0»«3«C*^63W*SBBttCvLI*HB«« 
«jfiO**«, SI*S<0*te<D^«S2CC^-5>*2»(*KS 

ftc*u«sB«tt«jS4*at?*50[>r, -ttiHoma* 

6. 

(o 04 5] ifigecoifco, nttojBJB2-r«...A*aa 

^PlilGBT- Z 1©X5 * *ffl^P 2 4<DPatCEn 
50 3rii. ^4CC7nTct^CC, FD 14 
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teo.^.cc > r te, mim<DWti& 2 om^ t (3t tanner & 

[004 6] CftKJ:^ A^S^P IK. 1 GBT • 

^3 7ht^'J7^^t-KD2, D3<DWE<fc 

A;frmECC>tftSr # £ <fc 5 Cc Lt J: C». 
[0 0 4 7 ] ^»Dff^4. BIT. 85^1^. 

C ©US© J&« 4 CC *>> 5 ^zgft^g «C I * L/ »@ IHSffi 
tgi&0*¥t2. Htt©JBJB 1 - 3 (C^a^5¥«flcttKtt 

[0 04 8] mTiBOifeO. HiSOffJSSl -3r« % * 
1 ocdA^ST-P 1 #t£tt6ftTC>£/cW 

1t^A#ffi^#l£tt 6 ftT S5C£*>l> 

-c. p 4 iiflnsftfcfcs io©A*a^r*§. D 
A^ J f L P4©iHintc(*oXikflnsn, 

-^yr^t-KD2. D3£0«CCJBfiRSft/c, $ 
iIflD©«*-f*--FD5. D6. D7t«?n^$6 

KB lCc!8fifcS*vCl>&. 

[004 9] C©cfc5«C, WBWDAflMFFP 1. P4£ 

±3!»»*i*tfe>n*. W*.tf. H2^H4«:^-r<J:^tt 
SHHSttfltS < JOWWKB 1 - 3 ) tcfeir><CI2. 1 ocd 

mm%B i ». A*a^-p i «c^*e>na*E*:«fflre 

*g * H*t r & C t B 0 ^ - 

[0 05 0 ] cncttto-c. 306<D»«4<DJ:5eciB» 
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coa^^d i . d 4 *wm. mzitmrnmotg^t b 

ffl^rff 5 fc#© A^(s^ J: 0 £ < IX 0 A tx h C £ #T 
[0 05 l ] 3!iS<OJBS85. «T\ H6*fflC»t, 

[0 0 5 2 ] 1 §F£iM »; X^07 ? 

:* — K D 2 . D3«, ^HIB^^U6 <h &igJg<D n ' fit 

tester, Jttto»«5r«. ®6tc^Tct 5tc % >a 

„ h^^yr^^^-- KD2. D3©»l«*aW«!:L/ 
[005 3] ^6CC*5l^r«, I GBT Z 1 

^ci^rt^„ fc/a. pffiifciiui6-te:; igbt 
^ibtit^ciK:J:0 . a- F.U >y»cc*iw%* 

[0 05 4] CtDJt^CC, F y>^©JgaE*CsM|JQ: 

jBr&©cc£*&xe*fc«:fiii«rsci*«^*&. c<d 

[005 5] jttSO».«6. WT, B74fflW. 
50 T5o 



CS) 

13 

[0 0 5 6 ] IISSOJKSSI . SCCteHTl*, i/a vh* 

B!IBU6il/tAL (TJt^^zO SfeliBUttOflkX 
5g (S i *) Z^isALtmitK Cii<Lffi?SK©n-ffi; 

S-fcfc»&. JPJS«:jat»JB]&|fiJ«ff»140^^3|-- F# 

fib^^it^/cCi^Dbntl^. *CC, ^lO 10 

«U S i i*ai©«6»»tcP tft^©&K7c**4t 

[0 0 5 7] cncCctO. #Hlt«:fic»JII*fii«E4*tt© 
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?L ibfitcmELZ cfc 0 i^&^UBfcr ^ o "CMSffllslB B 1 
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icfcOTW:, ffUIJl GBT3&4JBJ5SStl-CC»&*aK*» 
«±(CpchMOSFET«:«lSl/fc»6. pchMO 
SF ETMM*«cffiM«^»^^^^-- F*« 

jsw a c t «c j: o , /i>s t^ffiBit? ^ ^ v 7'*m±-r 

B»«80n p nif4h7>^^^-X • ? 

[005 9] **IB©fB2 0«a«c^^S^«(*JSSCC 
EMMA*. T^5^-^A*.^:ttfflfi©f67C**$tfrJU 
[006 0] *|«Bcr)»3 ©98««C*»a>S¥«MSHCC 

[006 1] *MaW4<DflMKfe*« Wttttcc 
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- F©*y- h*^S2©i/3 v h*-^'J7£V*- F 
0)«y--F^BB*l||aKA:iXBR»r^(c«K3n. 9 
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teoTti, S^Wecti, **980»4 0»«cc3!p*^^ 
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ig^i, Sl®'>xt-y^-KieJ:Cfil©'>3-; 
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[0 0 6 3 ] *^0»6 ©«««C****«*BMK 
tH«flW»**«»6ti6. »2 

F©*y- FaMM***- F'<-f #--5 h7>y^^©i 

[0064] *«W©W70»«tC*»^&^»««|gCC 

tet»r«. S*W«c«, *«W©W4©«ti«:^*»**. 
[0 06 5 ] 0jm<Cfr*frJ|UM*ttK<C 

tec>r«. »*wcc«, **?8o*4.<ojb«cc^^s^ 
***BB©ii6tH«©a***»6tiS. <*6«: k SH4 
©t£IWl# I GBT*»«r*l»«:»C»6ti*ttllWit! 

[0 06 6 ] *»W<D»9<D««CC^^**»»SaB<C 
*l > r « / S* W«C « . ##WI <D» 3 4>JMMC*>*> ^> ¥ 

(7>ffil^«hSl^JSKSH<b<Dra«:. Mft&*BI.«ffl 
[0 06 7 ] *^bj<d^ 1 OOSfllCC^&^SflaSK 

CH 1 1 **M©*Sfi<D»S8 1 CC**>S, la— Sfcb 
cc I GBT&Mf*mHB&aWJS8ti^:4WfMWOIII 

ti2] a i «c^rjK«>^«©HB«saa-c*a. 
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CC 1 GBT&W»fflHB4t3^«5Sti/c*W(«6«©H 

[05] *«B^<7)|iJS©JBS84K:*>3&>a. H— 
«c I GBTi*y!»ffliaBi^JB«Sti/t:**<WSIB©H 

Bt3ii$0r&£. 

[06] *»WOHt6©»»5CC*>j^S. B— 
CC I GBTi«»fflBBt^»aS^fc*»««B©lll 

[0 7] ##fe9JO HtSOJ&B 6 (c^fi v H— SS-h 
cc 1 GBTi«B«BBi^«asnfc*W(«6B©l8 

[0 8 ] **?9«:*>^5*«it««<0»KliEI"C* 

[0 9] m— S«±K I G B T iWJiaffliaBt^fiS 
3 n/c«£*©**»K{B©IslB«fl(;Hr * & o 
[010] 09 (C^r«£*<0*W**«HOKKffiH'C 
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